ABSTRACT
INTRODUCTION
Fetal alcohol spectrum disorder (FASD) is an umbrella term describing a broad range of prenatal alcohol exposure (PAE) associated adverse physical, mental, behavioral, and/or developmental 1 effects last a lifetime. PAE is the most common preventable cause of intellectual and developmental delay and disabilities. Despite alcohol use warnings and increasing public awareness about the dangers of alcohol use during pregnancy, some women continue to drink (including binge drinking) alcohol during pregnancy. [2] [3] [4] Some women report decreasing or eliminating alcohol use during pregnancy, but 7.6% of pregnant women report continued alcohol use with 1.4% binge drinking. 2 The FASD continuum includes fetal alcohol syndrome (FAS), Partial FAS, Alcohol-Related Birth Defects (ARBD), Alcohol-Related Neurodevelopmental Disorder (ARND), and Neurobehavioral Disorder associated with Prenatal Alcohol Exposure (ND-PAE). FAS (a severe manifestation of PAE) has stringent facial, growth and central nervous system diagnostic criteria. 1 Approximately 40,000 American infants are born with a FASD annually. 5 Because different diagnostic criteria are used for ascertainment, reported FASD prevalence rates fluctuate, 6 and the true prevalence and overall impact are likely under-recognized. 7 Recently, the Centers for Disease Control and Prevention (CDC) found FAS in 3 of 10,000 American children 7 to 9 years of age. 8 Other recent studies have reported rates of FASD (24 to 48 cases) and FAS (6 to 9 cases) per 1000 children. 9 Given this FASD prevalence, it is essential that pediatric providers are or become fully prepared to provide optimal care for individuals with a FASD 10 including being knowledgeable, competent, and comfortable with FASD screening, suspicion, and either diagnosis and/or referral for a comprehensive FASD diagnostic assessment, especially because FASDs frequently go undiagnosed even when PAE is known. Chasnoff et al, reviewed cases of foster and adopted children and found that in 86% of those who met criteria were not recognized as having a FASD.
11
A 2003 collaborative AAP-CDC survey of pediatricians' knowledge, training and experience in the care of children with FAS reported that respondents were generally aware of FAS clinical signs, symptoms and epidemiology, but had infrequent clinical experience with patients with FAS.
12 Most (62%) felt prepared to identify possible FAS, but only 13% reported using standardized FAS diagnostic criteria. Few (34%) felt prepared to manage or coordinate FAS treatment. PAE was inconsistently sought and 65% of respondents were concerned the FAS diagnosis might stigmatize the child and family. Most respondents did not routinely address alcohol use during pregnancy as part of adolescent female patient care and 45% never addressed the topic. Most providers (77%) cited lack of training as a diagnostic barrier. Only 28% reported being trained to use FAS screening or diagnosis tools. Only 3% reported excellent training in FAS diagnosis and treatment. Half reported being trained to screen patients for risky drinking, and 69% reported training to deliver patient education about the adverse effects of PAE. Only 29% cited time constraints as a barrier. Furthermore, many pediatricians were uncomfortable with FAS diagnosis and management needs and were unfamiliar with specialty and community resources. 12 Recognizing the need for more training about FASDs, the CDC established national Regional Training Centers in 2003. These centers worked to expand FASD educational outreach to thousands of providers nationally. In 2010, the AAP and CDC engaged in an interagency cooperative agreement to optimize care of patients with a FASD by enhancing provider education and access to diagnostic and management tools. A new needs assessment survey, Optimizing FAS/FASD Care: Provider Needs Assessment, was developed to gather information from pediatric providers, identify gaps in FASD knowledge, training and practice, and inform needs-based resource development that would improve effective patient-and family-centred FASD prevention, screening, early identification, intervention, management and referral.
METHODS
A joint AAP-CDC FASD Expert Panel used existing FASD surveys as the foundation for the current needs assessment survey whose objectives were to understand the FASD-related clinical practices of providers and to determine provider's preferred methods of education and resource attainment. The survey (Appendix A) queried providers about triggers to suspect a FASD, options to assess and manage a FASD, and methods used to screen for PAE and to provide alcohol-related counselling. General provider information was collected, including their continuing education preferences, practice type (e.g., private practice, hospital-based, academic, etc.), and geographic practice location. The University of Texas Institutional Review Board granted exempt research approval, since the collected information was not linked in an identifiable manner to individual respondents and survey results would only be reported in aggregate.
In late 2010, the AAP electronically distributed the survey link by including it in the AAP OnCall e-newsletter and posting it on the daily AAP email list, SmartBrief. Approximately 80% of US board-certified pediatricians comprise the AAP membership of general pediatricians, pediatric subspecialists, and pediatric residents. Using the online Survey Monkey® tool, the AAP targeted survey distribution to the AAP Council on Community Pediatrics, and certain AAP Sections: Young Physicians, Ambulatory and Practice Medicine, and Adoption and Foster Care. The survey was also circulated by e-news flash to the National Association for Pediatric Nurse Practitioners (NAPNAP). Survey participation was voluntary and respondents remained anonymous. No incentives to participate were offered. No specific media prompts or additional mailings were employed to increase the electronic survey response rate. Data from the survey were downloaded using the survey tool administrative functions and saved as Excel files. Responses to each survey item were analyzed using descriptive statistics.
RESULTS

Demographics
The survey was completed by 436 providers. Most respondents self-identified as pediatricians (71%), nurse practitioners (21%), and other. Respondents practiced in a community clinic or hospital-base (~30%), private practice (37%), academic centre (~ 22%), or other (Table 1) . Practice locations represented 47 of the 50 states and the District of Columbia. Respondents were relatively even distributed across US census regions with Region 3(the South) having the highest representation (34.5%) ( Table 2) . 
FIG. 1 Respondents describe what prompts them to consider assessing a child for an FAS/FASD diagnosis.
Recognition of Risk
Most respondents (88.2%) indicated they suspected a child in their practice might have a FASD. The most important items identified as prompting consideration for a diagnostic assessment for a FASD were a history of PAE, characteristic facial features, and/or developmental delay. Practitioners also cited microcephaly, IQ/cognitive function, growth deficits, adoption/foster care, hyperactivity, and/or impulsivity as triggers for an assessment for a FASD (Figure 1 ). Three-quarters of respondents reported some comfort making a diagnosis/referral for a suspected FASD with 29% responding they were "very comfortable" ( Table 3 ). The majority (57.7%) of respondents reported in their practice they routinely suspect, assess and/ or refer patients for a FASD diagnosis. Practitioner perceptions and beliefs were strong practice behaviour determinants. The following were factors most influential on FASD-related practice behaviour:
• limited provider knowledge, skills and time • provider's personal beliefs about the developmental potential and service needs for individuals with FASDs • limited access to FASD-related diagnostic and management resources
Providers did not know specific PAE thresholds for fetal risk; were unfamiliar with screening tools (46%); and lacked training to screen for PAE (40.6%), diagnose a specific FASD (31.9%), and/ or manage on an ongoing basis an individual with a FASD (26.2%). Having limited time was a barrier to 46.3% of respondents. When a FASD was suspected, providers referred patients to infant learning programs (63%), developmental pediatrics (59%), and/or genetics/dysmorphology services (57%) with the referral preferences being based on locally available services.
Preventive Screening
Nearly 60% of respondents indicated 'always or almost always' screening for alcohol use in all patients 10-21 years of age while other providers "sometimes" (30.8%) or "rarely or never" (9.4%) screened. Practitioner counselling of adolescent patients about the harms of alcohol was similar. Most respondents (87%) indicated that they do not use specific tools to provide anticipatory guidance about alcohol use. Regarding counselling adolescent patients about the harms of drinking alcohol during pregnancy, respondents "always or almost always" (22.3%) and "sometimes" (55.7%) offered counselling. In comparison, respondents indicated that they "always or almost always" (70.4%) and "sometimes" (24%) counsel all patients ages 10-21 about sexual behaviour and risk-taking, including the prevention of sexually transmitted infections and pregnancy. The majority (58%) of respondents have a practice standard to screen parents for alcohol use using parameters ranging from a prenatal visit to every patient visit. However, less than 10% of practitioners employed a standardized alcohol use screening tool. Most parental screening involved either informal questioning during the visit (64%) or specific quantity and frequency questions (47%) ( Table 4) .
Only 11.5% of respondents indicated satisfaction with their current FASD knowledge and practice behaviour. The vast majority of respondents (89.6%) expressed interest in taking an online FASD educational course for credit. The majority of those seeking to enhance their own FASD-related knowledge and practice behaviour were interested in diagnostic criteria checklists, a reference guide for health professionals, an algorithm to guide diagnosis/ referral, a list of regional FASD diagnostic centers/clinics, and fact sheets and patient education materials. Fewer practitioners felt their practice behaviour would be enhanced through experience with specific alcohol consumption and risk thresholds, mentored practice with FASD diagnostic and management tools, or a FASD-specific website. Respondents selected their top three preferred learning methods. An online educational course was preferred by 75.1% over the 28.8% who wanted a live in-person course. More respondents (53.4%) preferred a web-based reference guide compared those who wanted a traditional print format (29.5%). Professional medical conferences sponsored by national professional societies appealed to 41% of survey participants and had greater appeal than a grand rounds presentation or a visiting professor expert (23.2%).
DISCUSSION
This study demonstrates a gap between perceived and desired skill and knowledge for identification, treatment, and management of a FASD by pediatric providers. Gahagan previously explored a similar gap focusing solely on FAS. 12 The current study explored the clinical beliefs and practices of primary care providers regarding FASDs and determined preferred educational methods and resources to meet the identified practitioner's needs to optimize patient care.
Very few survey respondents were satisfied with their current FASD-related knowledge or practice behaviours, and most expressed interest in continuing education. Practitioners were aware of indications to consider a diagnostic FASD assessment. The beliefs and behaviours expressed suggest that practitioner awareness and practices have improved over time but still warrant attention. The recent survey showed an increase in overall practitioner comfort with diagnosing or referring a patient for a suspected FASD, but concern continued about making a FASD diagnosis in the medical home, and supporting patient referrals and case management. 12 considerably fewer respondents cited lack of training as a barrier, but an additional 37% cited lack of time to screen patients and make a specific FASD diagnoses. Perceived time constraints could reflect growing practice management pressures to increase efficiency, productivity and payment for care. Both surveys showed a similarly low percentage of practitioners believing the diagnosis would not change patient management or prognosis (14% and 11%). The various patient referral patterns identified may reflect differential service availability. Consultation with developmental pediatrics was highly desired, and the correspondingly high referral rate reflects broad national availability of this resource. In contrast, patient access to a FASD specialty program/clinic was preferred, but the very low referral rate suggests limited availability.
At minimum, most adolescents received screening and counselling in the primary care setting about alcohol use and its associated harms, but specific anticipatory guidance tools were not routinely used. Although alcohol use is one of the most high-risk behaviours and a top contributor to adolescent morbidity and mortality, including sexual risk, unplanned pregnancy and unintended PAE, pediatric providers less often discussed alcohol risks during pregnancy. Counselling adolescents about alcohol use and pregnancy improved considerably from previously when 45% never discussed the topic with female adolescent patients. These findings indicate an opportunity for FASD prevention in the primary care medical home regarding screening and counselling adolescent patients. The screening and anticipatory guidance practices of this sample of American pediatrics providers demonstrate there is ample opportunity for education and training to align trainee and practitioner practice behaviours with current standards of care, such as the AAP Bright Futures' recommendations. 13 Respondents expressed strong interest in gaining knowledge and training about FASDs, and strong preferences in learning methods. Practitioners' perceived knowledge and practice gaps informed the priorities and development of AAP/CDC FASD Expert Panel activities, education and training product development, and audience access and engagement. FASD-specific resource development included a reference guide for health professionals, algorithm to guide diagnosis/referral, list of regional FASD diagnostic centers/clinics, fact sheets and other patient education materials, AAP PediaLink online review course for CME credit, AAP Toolkit with free web site access www.aap.org/fasd, and a national visiting professorship program. Regional FASD Centers for Research and Training continue to provide conferences, training opportunities and locally focused print and mixed media educational resources for providers and families. These resources are readily available for community and health care providers' use and incorporation into electronic health records and patient portals.
Alcohol and other substance use screening, brief intervention and referral to treatment (SBIRT) 14 education has become increasingly routine in medical residency training over recent years, so graduates recently entering practice may have more skills and less concerns in these areas. Established medical providers are likely to be less knowledgeable and skilled in SBIRT practices, thus forming a population ripe to benefit from SBIRT training and continued education. AAP policy statements and clinical reports regarding the medical home and foster care remain additional resources for knowledge and skills development to optimize FASD prevention and care integration across medical, behavioral, educational and community settings. A recent AAP policy statement on patient and family-centred care coordination contains resources for providers engaged in careplanning and care coordination across systems. 15 Since coordinating multiple providers, systems and services is needed to achieve the full potential of an individual with a FASD and support patient/ family goals, these care integration standards help define optimal medical home care for the person with a FASD.
The needs assessment study design had inherent sampling limitations because it relied on the email distribution of national association newsletters and a random portion of the readership opening an electronic link to complete the survey with no follow up or incentives for participation. The estimated audience for AAP News OnCall and AAP Smart Brief is approximately 55,000, so all of these individuals could have been potentially exposed to the survey link. Because there were no prompts, tracking, or follow up, it is not possible to discern how many individuals were actually exposed to the survey link. Therefore, the authors are not able to provide an accurate denominator. Still, respondents were broadly representative of pediatric care providers from the AAP and NAPNAP memberships and widely distributed across the country, but the findings may not be representative of all pediatric care providers or medical home practices. Those most interested in FAS or another FASD were more likely to complete the survey. The respondents are likely to be biased toward those interested in the topic or who view its relevance to their clinical practice more highly. The very low response rate may also reflect a lack of understanding of the prevalence of the FASDs and the relevance of the diagnosis on their patient population. Even more worrisome is that it is likely that the responders despite their self-assessment of needing more knowledge about FASDs were more well-informed about FASD than the non-responders. Self-reported perceptions of practice behaviours and patient populations may be confounded by such as social desirability bias, and thus skew the reported estimates of abilities, practices, services, resource availability and numbers of patients with PAE-related conditions. Medical home screening of adolescents' alcohol use and PAE prevention although infrequent may be overestimates based on this survey population valuing FASDs as part of their patient care role. A comparison between the FAS and FASD survey results were limited by differences in the component questions.
CONCLUSIONS
Given the prevalence of alcohol use by women who are sexually active or pregnant in the United States, pediatricians are likely to encounter individuals with FASDs in their practices. That is why it is important for pediatricians to be familiar with the feature of FASDs over the course of a lifetime. Although FASDs last a lifetime with no "cure," there are evidence-based management options that can improve outcomes for affected individuals. Pediatricians should be familiar with these resources. Individuals with FASDs can experience more positive social, psychological, medical, and academic outcomes with longitudinal intervention and treatments that maximize potential. Protective factors like early age of diagnosis with a FASD; early interventions support services; various schoolbased educational accommodations; parental and teacher education about the condition; and being in a stable nurturing home environment have been effective in helping children with FASDs reach their developmental and educational potential. Without these protective factors, children with a FASD are at risk for adverse outcomes such as school dropout, substance use disorder, and involvement with the criminal justice system.
